METHOD FOR CONTROLLING THE INTAKE VALVES OF AN INTERNAL 
COMBUSTION ENGINE 



The present invention concerns a method for controlling the intake valves of an internal 
5 combustion engine comprising a driven, indirect fuel injection system and comprising at least 
two intake valves per cylinder, controlled independently from one another. It also concerns a 
system for implementing this method. 

It applies in particular to a gasoline engine of a motor vehicle. 

On engines comprising a driven indirect fuel injection system, it is known that, when the 
10 driver takes his foot off the accelerator, the fuel injection piloting system cuts the fuel supply to 
the intake pipes and thus to the engine cylinders. As a result, the engine does not produce any 
torque, which causes the vehicle to slow down. This braking configuration called "engine brake" 
avoids useless fuel consumption. 

Similarly, it is known that, when the engine exceeds a maximum authorized speed, the 
15 fuel injection driving system cuts the fuel supply so that the engine does not produce any torque 
and the engine speed is reduced below the maximum authorized threshold. In this way, the 
system ensures the protection of the engine. 

Finally, it is admitted that, during these phases of cutting the fuel supply, either in the 
case of the engine brake or in the case of exceeding the maximum authorized engine speed, the 
20 engine can keep being supplied with air by the intake system. Indeed, the air volumes admitted 
into the cylinders travel through the exhaust line and participate to the cooling of the catalytic 
converter, as too high temperatures are detrimental to its preservation. 
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However, at the beginning of these phases of cutting the fuel injection, a small amount of 
fuel that was already deposited on the walls of the intake pipes is sucked in with the air into the 
cylinders. Taking into account its low concentration in the air sucked in, this residual amount of 
fuel cannot be burned in the combustion chamber of the cylinders and is rejected into the exhaust 
5 during the expulsion phase of the gases from the cylinders. 

As a result, the unburned hydrocarbons constitute, at the exit of the engine, important raw 
polluting emissions, as compared to the emissions observed when combustion takes place. The 
presence of these unburned hydrocarbons in the exhaust line poses two types of problems. 

On the one hand, when the catalytic converter has not been started in operation or is 
10 partially started or damaged, these unburned hydrocarbons arc only partially oxidized, or even 
are not oxidized in the catalytic converter, and a portion thereof is sent into the atmosphere, at 
the exit of the exhaust line. 

On the other hand, when the catalytic converter has been started in operation, and as soon 
as it has reached a temperature above 400°C, it contributes to oxidize, pursuant to an exothermic 
15 reaction, the hydrocarbons, thanks to the oxygen present in the exhaust line. However, when the 
catalytic converter is at a temperature above 900°C, this exothermic reaction triggers an 
additional temperature increase that can result in partially damaging the catalytic converter. This 
situation, which corresponds to a strong acceleration followed by a release of the accelerator 
pedal to go into engine brake mode, or to exceeding the maximum authorized engine speed 
20 following a strong acceleration, which is likely to be encountered quite frequently, there follows 
a progressive deterioration of the catalytic converter which then does not comply anymore with 
specifications in terms of its useful life and performance preservation. 
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Thus, the cuts in the fuel supply have consequences that go against the respect of 
environmental norms, namely: 

- additional emissions of hydrocarbons, raw polluting emissions, when the catalytic 
converter is not completely started in operation or is damaged. 
5 - a degradation of the catalytic converter which leads progressively to a dysfunction of 

the latter, when the catalytic converter is started in operation. 

The solution generally envisioned, for indirect fuel injection engines, consists in 
prohibiting cuts in the fuel injection in the case where the catalytic converter is not started in 
operation, i.e., when the vehicle is started cold. This makes it possible to maintain the 
10 combustion of the air/fuel mixture in the cylinders and to avoid the emission of hydrocarbons at 
the exit of the cylinders. However, it is not desirable to generalize this prohibition outside of this 
case, since, on the one hand, the fuel consumption of the vehicle would then be substantially 
increased, and on the other hand, operation of the engine would be strongly altered. 

A goal of the invention is thus to allow cutting injection each time the driver takes his 
15 foot off the accelerator and each time the engine exceeds a maximum authorized engine speed, 
while avoiding that this cut in the injection result in the drawbacks discussed above, namely, in 
particular, an additional emission of hydrocarbons into the atmosphere or a damage to the 
catalytic converter. 

More precisely, the invention concerns a method for controlling the opening and closing 
20 of the intake valves of an internal combustion engine comprising an indirect fuel injection 

system, comprising at least a first intake valve and a second intake valve per cylinder, each valve 
making it possible to close or open a first and a second intake pipes, respectively, of the cylinder, 
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and being controlled independently from the other valve, at least one of the pipes being supplied 
with fuel and at least one of the other pipes not being supplied with fuel. 

According to the inventor, the method consists in controlling the closing of the valve(s) 
corresponding to the admission pipe(s) supplied with fuel during the time intervals where the 
5 injection system does not operate. 

The invention also concerns a system for controlling the closing and opening of intake 
valves of an internal combustion engine comprising an indirect fuel injection system, comprising 
at least a first intake valve and a second intake valve per cylinder, each valve being controlled 
independently from the other valve by an actuating device to close or open a first and a second 
10 intake pipes, respectively, of the cylinder, at least one of the pipes being equipped with a driven 
fuel injection device and at least one of the other pipes not being equipped with a fuel injection 
device, and comprising means for controlling the fuel injection device characterized in that it 
comprises a central unit making it possible to control the actuating devices so as to close the 
valve(s) corresponding to the intake pipe(s) equipped with a fuel injection device during the time 
15 intervals where the means for controlling the fuel injection devices cut the operation of the latter. 

The invention will be better understood with the assistance of the embodiment 
represented on Figure 1 and provided as an example. 

On Figure 1 is shown a cylinder CC of an internal combustion engine, a first intake valve 
SI and a second intake valve S2, each valve being controlled independently from the other valve 
20 by an actuating device EMI, EM2 to close or open a first and a second intake pipe, respectively 
CI, C2, of the cylinder CC. The pipe C2 is equipped with a driven fuel injection device I 
whereas the pipe C2 is separated from the pipe C2 and is not supplied with fuel. A central 
control unit UC makes it possible to control, on the one hand, the driven fuel injection device I, 
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and on the other hand, the actuating devices EMI, EM2 of the valves SI, S2 so as to control the 
opening and closing of the valves SI, S2 independently from each other. 

When the central unit UC controls the driven fuel injection device I to cut the injection of 
fuel into the intake pipe C2, it sends simultaneously to the actuating device EM2 an instruction 
5 to close the valve S2. Thus, the fuel present on the walls of the pipe C2 and the air sent into the 
pipe C2 can no longer reach the cylinder CC. It will be observed that the fuel present on the 
walls of the intake pipes is consumed as soon as the actuating device EM2 is activated again in 
conjunction with the driven fuel injection device I. During the time intervals when injection is 
cut, the valve SI is actuated by the actuating device EMI, so that the pipe CI supplies the 
10 cylinder CC with air. 

Thus, when injection is cut, no unburned hydrocarbon is sent into the exhaust line and the 
air flow at the exit of the engine is preserved to contribute to the cooling of the catalytic 
converter. 

Of course, the invention is not limited to the embodiment of Figure 1 , which is provided 
15 only as an example. 

Thus, each cylinder of the engine could comprise more than two valves, and thus more 
than two intake pipes, provided that at least one of the pipes be supplied with fuel and at least 
one of the other pipes is not. 

These pipes can be separated from each other or they can be Siamese twins. 
20 Further, the control units of the injection device I and of the actuating devices EMI, EM2 

could be distinct. 
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